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FAILURE MGDES EFFECTS ANALYSIS (FMEA} NUMBER: P7-2B-CRWS-X
. SUREYSTEM NMAME: SIDE MATCH JETTISON
' commmmmmmcmem—n —eemem—ne el s otk
CLASSIFIGATION NAME PART NUMBIR
LRU : BEINGE SEVERANCE ASSEMELY MC3IZ5-0043

QUANTITY COF LIKE ITEMS: 2

DESCRIPTION/FUNCTICN:
THE HINGE SEVERANCE ASSEMBLY CONSISTS OF AN OUTER/INNER CHARGE HCOIDER

WITH ASSCOCTIATED LINEAR SHAFED CHARGE (L3C). EACH NINGE OF THE SIDE
BATCH IS5 FITTED WITH ONE INNER CHARGE HOLOFR (CONTAINING TWO SEPARATE
LEC'S) AND TWO QUTER CHARGE HOLLDERS EACH CONTAINING A SINGLE LISC.
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FPAILURE MODES EFFECTS ANALYSIS (FMEA) NUMEER: P7=2B=CRWS=X
SUMMARY

SURSYSTEM NAME: SIDE MATCH JETTISON

LRU :MINGE SEVERANCE ASSEMBLY

LRU PART #: MCI25-0D42
ITEM NAME:HINGE SEVERANCE ASSEMELY

| FMEA NUMBER | ABBREVIATED FAILURE | GLLICRIT |H::
I | NODE DESCRIPTION | FLG| L
P7-2B=CRWS=01 ( NO OUTPUT CR FAILS OFF FX 111
| I |
L
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FAILURE MODES EFFECTS ANALYSIS (IMEA) NUMBER: F7-ZB=-CRWS-01

- REVISION: 05/12/88
SUBSYSTEM: SIDE HATCH JETTISON

LEC :HINGSE SEVERANCE ASSEMABLY CRITICALITY OF =u-sg
ITEM NAMT: HINGE SEVERANCE ASSEMBLY FAILURE MODE:1 1

ageg————a S e i ally o o i ol e N W RN N N AN N R SN N AN A OEN BN W W AN NS A A

FAILURE MQDE:
LOW/NO QUTPUT FROM CUTER LSS (FAILS TO SEVER)

MISSTION PHASE:

RTLE RETURN T LAUNCH SITE

TAL TRANS ATLANTIC ABORT

ADA ABORT ONCE AROUND

DO DE-ORBIT

o LANDING SEQUINCE

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
3 103 - DISCOVERY
i 1C4 ATLANTIS .
: 108 NEW ORBITER -

CAUSE:
EXCESSIVE GAP, CONTAMINATION OF PYRO MIX, TMPROPER CORE LOADING. -
FAILURE OF 1SC OR BOOSTER CHARGE TO DETONATE, OVERSTRENGTH MATERIAL,

CRITICALITY i/l DURING ANY WISSION PHASE OR ABORT? YES

AOA ABORT ONCE ARSUND
Do DE-ORBIT
18 LANDING SEQUENCE
RTLS RETURN TO LAUNCH SITE
TAL TRANS ATLANTIC ABORT
REDUNDANSY SCREEN A) N/A
N H/A
C) N/A
FAES/FAIL RATIONALX:
A)
B)
)
METHOD OF FTAULT DETESTION:
NONE.

CORRECTING ACTION: NONE
NQ CORRECTIVE ACTION POSSIBLE.
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FAILUME HDDFS EFFECTS ANATYSIS (FMEA)} NUMBER: P7-2B-CRWS-81

(A} EUBESYSTEM:
LO3S OF OUTER CUTTING FUNCTION RESULTS IN A FAILURE TOQ SEVER THE EINgE.

(B} INTERFACING SUBSYSTEM(S):
INARBILITY T¢ JETTISGN HATCH DURING CREW EMERGENCY ESCAPE.

(€} MISSION:
NCNE

(D) CREW, VEHICLE, AND ELEMENT (3):
A FAILURE OF ANY OUTER CUTTER ASSIMELY COULD RESULT IN 1LOSE OF CREW OGE
TO INABILITY TC EGRESS FROM THE ORBITER.
criticality/ -

Paguirad Faclt Tulnrnn:n{h:hi-v-d Fault Telarance: 1/1/0 ¢

FATIONALE POR CRITICALITY:

DEVELOPMENTAL TESTS HAVE DIEMONSTRATED TMAT THE INNER MINGE CUTTER.
ASSEMDLY IS NOT RELUNDANT TO THE QUTER CUTTER ASSEMBLY. THE CORRECST
OPERATIOR OF THE INNER ASSEMBLY 15 EXCEEDINGLY SENSITIVE TO TIME
DIFFERENCES IN LSC INITIATION (DEVELCPMENTAL TEST FAILURE WAS DUE TO A
DPIFFERENCE IN THE MICROSECOND RANGE). IF THE ARRIVAL TIMES OF THE
DETONATING SIGHNAL TO THE TWO LESC'E IN AN JINNER ASSEMBLY ARE NOT WITEIN
AFPROXTMATELY TWO MICROSECONDS, THE FIRST L3C 7O IGNITE RENDERS THE
SECOND L5SC INOPERABLE.

A SINGLE OUTER CUTTER FAILURE (TRANSFER BOOSTER ASSEMBLY, 1SC) COMBINEIC
WITH A COCRRESPONDING INOPERABLE INNER LS WOULD RESULT IN A FAILURE IC
SEVER THAT HINGE. ANY DIFFERENCE IN ETS LENGTH AND/ON DETONATING SIGNA
VELOCITY (ETS ESPECIFICATION ALLOWS TOR A RANGE OF ACCEPTABLE VELOCITIEE
RESULTS IN A DIFFERENCE IN LSC INITIATION TIME, THUS THE CURRENT HINGE
SEVERANCE SYSTEM CANNOT BE CERTIFIED AS RIDUNDANT.

TIME FRON FAILURE TO CRITICAL EFFECT: IMMEDIATE
TINE TROM FAILURE OCCURRENCEI TO DETECTION: IMNMEDIALE
TIME FROM DETECTION T® COMPLETED CORRECTIVE ACTION: N/A

TIME REQUIRED TO IMPLEMENRT CORRECTIVE ACTION LESS TMAN TIME
TC EFFECT? K/A
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FATLURE MCOOES EFFECTS ANALYSIS (FMEA) NUMBER: P7=ZB=CRWL=03
RO CORRTCTIVE MACTION POSSTALE.
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= DIEPISITION RATIONALE -

{A} DESIGN:
SYSTEM PERFQRMS CUTTING FUNCTION WITH NORMAL CORE LOAD. DJ0OES HET pzc=T
DESIGN REQUIREMENT FOR §5%t MARGIN.

{B) TEST:
PRICR TC STS-26

QUALIFICATION TESTS - RANDCM VIBRATION, TRERMAL €YCLE, PRESSURY cycik,
SHOCE, SALT FOG, NOMINAL FIRTNGS (3 AT +10 DEERIES F, 1 AT MBIENT, 3 A7
+125 DEGREES F) -

ACCEPTANCE TESTS = IXAMINATION OF FRODUCT, X=RAY, N=RAY, LEAK TEST,
EXPILCSIVE CORD CORE LOAD AND SFVERANCE TESTS, ENVIRONMENTAL SEAL TEST.
RANDCOM SAMFLE FIRING TESTS (QUAL TEST FI!IHGS FULFILL RIQUIREHEHT FOR
PIRST LoT).

SYSTEM TEST: ONE (1) INTEGRATEID SYSTEM TEST.

1ONG TERM
SYSTEM TEST: TPFIVE ADDITIOMAL (8) INTEGRATED SYSTEM TESTS.

{C) INEPECTION:

RECEIVINKG INSEECTION

RAW MATERTIAL 15 VERIFIED BY INSPECTION TO ASSURE SPECIFIC SHUTTLE
REGQUILREMENTS ARE SATISFIED.

SUNTAMINATION CONTROL
?ﬂHE:HIHLTIGH CONTROL AND CCRROSION PROTECTION PROCESSES VERIFIED By
HEPECTION. .

ASEFMBRLY /INSTALLATIDN
OPERATIONS VERIFIED BAY NIPFS ON SMOP TRAVELER.

NHONDESTRUCTIVE EVALUATION

PARTS ARE X=RAYED AND N=-RAYED TO VERIFY CCRRECT ASSEHBLY AND FRESENCE OF
ALL DETALL PARTS AND EXPLOSIVES. X~-RAYS AND N=RAYS ARE REVIEWED BY
VENDCR, DCAS, MASA QUALITY AND ENGINEERING. ALL CRITICAL DIMEKSIONS
ARE INSPECTED,

TEST
ATP IS VERIFIED BY INSPECTION.

CRITICAL PROCESSES
CRITICAL PROCESSES SUCH AS WELDING, PLATING, HEAT TREATING, PASSIVATION
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FAILURE MODES EFFECTS AKALYS1S (FMEX) NUMBER: F7=2B=CRWS=0] .

AMD AHDQIZING ARE VERIFIED BY INSFECTION.

STORAGE
STORAGE ENVIRONMENT VERIFIED BY INSPECTION.

HANDLING AND PACKAGING
EARDLING AND PACKAGING 1§ VERIFIED BY INSPECTION FER THE REGUIREMEKTS =
APPLICABLE SPECIFICATIONS,

(D) FAILUAE HISTORY:
DEVELCPMENT TEST DEMONSTRATED FAILURE TQ SUT HINGE AT 85% EXPLOSIVE
LOADING,

{E) OPERATICNAL UEE:
ON GROUKD, CVERMEAD WINDOW COULD BE UTILIZED AS AN ALTERNATE MEANS OF
ESCAPE. .

. REMARRS: -

L ey Al L S N T - G A W ol v N W A A e o A - e e i — -
.

RELIABILITY ENCINEZRING: €. FERRARELLA
DESIGN ENGINEERING R. YEXR
QUALITY ENGINEERING E. GUTIERAEZ
NASA REITABILITY

HASA DESIGN

HASA QUALITY ASSURANCE
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